

















































Proceedings of the 29th Conference of the 






Helen L. Chick 
Jill L. Vincent 
 
 
University of Melbourne 
Australia    3010 
 
 




Copyright © 2005 left to the authors 





Cover Design and Logo: Helen Chick 





PME29 — 2005 1- xxxiii 
WELCOME TO PME29: 
LEARNERS AND LEARNING ENVIRONMENTS 
 
We are delighted to welcome you to the 29th Annual Conference of the International 
Group for the Psychology of Mathematics Education, being held in Melbourne, 
Australia. PME29 is being hosted by the University of Melbourne, and the theme of 
the conference is Learners and Learning Environments. This reflects PME’s interest 
in what it is about learners and the circumstances in which they undertake learning 
experiences that contributes to the successful learning of mathematics. The talks and 
papers being presented at the conference will give insight into these important 
questions. We invite all participants to contribute actively to the discourse and 
analysis of ideas, so that our understanding is deepened. We also encourage all of you 
to foster a welcoming and stimulating atmosphere at the conference, that all 
participants may feel included as members of the PME community. We extend a 
special “G’day” to those attending their first PME conference. Our hope is that the 
conference will prove a fruitful learning environment for ourselves as learners. 
Many of you will be aware of Australia’s simultaneously old and young history. We 
acknowledge the Wurundjeri people of the Kulin Nations, the traditional custodians 
of the country on which the university stands. The area around Melbourne and the 
Yarra River was home to the Wurundjeri people for about 40000 years prior to the 
arrival of European settlers. In contrast to the thousands of years of indigenous 
history that contribute to our sense of place and identity, the city of Melbourne is 
much younger, dating from the 1830s. Its character has been influenced heavily by 
the gold rushes of the 1850s, and The University of Melbourne dates from this time. 
Melbourne is now a modern city of about 3.5 million people. Waves of immigration, 
first from the United Kingdom and Ireland, then post-war refugees from Europe, 
followed by large numbers of other immigrants, including Italian, Greek, Lebanese 
and Vietnamese, have given Melbourne a wide diversity of cultures. 
The history of mathematics education in Australia is one of growing influence and 
contribution. The Mathematics Education Research Group of Australasia, whose 
conference precedes PME this year and whose members have contributed to the PME 
community over many years, is only a year or so younger than PME itself. Australian 
mathematics educators hosted PME in Sydney in 1984 and ICME in Adelaide in the 
same year, and always form a large contingent at international mathematics education 
conferences. With the conference here in Melbourne, we are grateful to those of you 
who have made the long journey so often made by Aussies in the opposite direction! 
We promise to be sympathetic if you are feeling slightly jet-lagged! 
The Programme Committee and the Local Organising Committee want to express our 
thanks for the support we have received from experienced PME people, including 
previous conference organisers who provided useful information. Chris Breen’s quiet 
wisdom and support have been appreciated, and Joop van Dormolen’s encyclopaedic 
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knowledge of PME has been vital. Their advice, suggestions, encouragement, 
reminders, and understanding have made life easier for us. Joop’s amazing 
databasea labour of love specially designed to keep track of all the things 
necessary for a PME conferencehas been a wonderful asset and its capacity to do 
many tasks automatically has helped to reduce the workload of the organisers.  
Finally, on a personal note, I would like to thank the many people who have 
contributed to what I hope will be a very successful conference. The Progam 
Committee, listed in full later, laboured mightily and with care over many important 
decisions, including the consideration of all the proposals. The Level 7 maths 
education folk of the Department of Science and Mathematics EducationKaye 
Stacey, Lynda Ball, Vicki Steinle, Gloria Stillman, Anne Briner, and Jill 
Brownhave provided both tangible contributions and a wonderfully supportive 
environment in which to tackle this task. Kaye’s wisdom and experience have been 
especially valuable. Ela Lugin, Sandra Papa, Craig McBride, and Stephen Goldstraw, 
together with others in the Department of Science and Mathematics Education, have 
provided extensive administrative support. Finally, and most importantly, my thanks 
to Jill Vincent without whom the conference would never have happened: her 
attention to detail and capacity to keep track of the important things have been 
incredible. 
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Present Officers of PME 
President: Chris Breen (South Africa) 
Vice-president: Peter Gates (UK) 
Secretary: Mamokgethi Setati (South Africa) 
Treasurer: Markku Hannula (Finland) 
Other members of the International Committee 
Ferdinando Arzarello (Italy) 
Mike Askew (United Kingdom) 
Luciana Bazzini (Italy)  
Helen Chick (Austalia)  
Jorge Da Rocha-Falcão (Brazil) 
Sandy Dawson (Canada) 
Anne Berit Fuglestad (Norway) 
Zahra Gooya (Iran) 
Hee-Chan Lew (Korea) 
Jarmila Novotná (Czech Rep.)  
Haralambos Sakonides (Greece) 
Pessia Tsamir (Israel)  
Ron Tzur (USA) 
 
Executive Secretary 
Joop van Dormolen (Israel) 
Rehov Harofeh 48A/10 





PME29 Program Committee 
Helen Chick (University of Melbourne) 
Kaye Stacey (University of Melbourne) 
Chris Breen (President of PME) 
Sandy Dawson (University of Hawai‘i) 
Jarmila Novotná (Charles University) 
Peter Sullivan (La Trobe University) 
Helen Forgasz (Monash University) 
Judy Mousley (Deakin University) 
Phil Clarkson (Australian Catholic 
University) 
 
PME29 Local Organising Committee 
Helen Chick (University of Melbourne) 
Jill Vincent (University of Melbourne) 
Kaye Stacey (University of Melbourne) 
Lynda Ball (University of Melbourne) 
 
Gloria Stillman (University of Melbourne) 
Vicki Steinle (University of Melbourne) 
Jill Brown (University of Melbourne) 
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THE REVIEW PROCESS OF PME28 
 
Research Forums. The Programme Committee and the International Committee 
accepted the topics and co-ordinators of the Research Forum of PME29 on basis of 
the submitted proposals, of which all but one were accepted. For each Research 
Forum the proposed structure, the contents, the contributors and the role of the 
contributors were reviewed and agreed by the Programme Committee. Some of these 
proposals were particularly well-prepared and we thank their coordinators for their 
efforts. The papers from the Research Forums are presented on pages 1-93 to 1-202 
of this volume. 
Working Sessions and Discussion Groups. The aim of these group activities is to 
achieve greater exchange of information and ideas related to the Psychology of 
Mathematics Education. There are two types of activities: Discussion Groups (DG) 
and Working Sessions (WS). The abstracts were all read and commented on by the 
Programme Committee, and all were accepted. Our thanks go to the coordinators for 
preparing such a good selection of topics. The group activities are listed on pages 1-
205 to 1-218 of this volume. 
Research Reports (RR). The Programme Committee received 187 RR papers for 
consideration. Each full paper was blind-reviewed by three peer reviewers, and then 
these reviews were considered by the Programme Committee, a committee composed 
of members of the international mathematics education community. This group read 
carefully the reviews and also in some cases the paper itself. The advice from the 
reviewers was taken into serious consideration and the reviews served as a basis for 
the decisions made by the Programme Committee. In general if there were three or 
two recommendations for accept the paper was accepted. Proposals that had just one 
recommendation for acceptance were looked into more closely before a final decision 
was made. Of the 187 proposals we received, 130 were accepted, 26 were 
recommended as Short Oral Communications (SO), and 18 as Poster Presentations 
(PP). The Research Reports appear in Volumes 2, 3, and 4. 
Short Oral Communications (SO) and Poster Presentations (PP). In the case of 
SO and PP, the Programme Committee reviewed each one-page proposal. A SO 
proposal, if not accepted, could be recommended for a PP and vice versa. We 
received 73 SO proposals initially, of which 59 were accepted and 5 were 
recommended as posters; later an additional 19 SO proposal were resubmitted from 
RR. We received 33 initial PP proposals, of which 24 were accepted and 2 were 
recommended as SO; later an additional 6 PP proposals were resubmitted from RR. 
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 LIST OF PME29 REVIEWERS 
The PME29 Program Committee thanks the following people for their help in the 
review process: 
 
Acuña-Soto, Claudia (Mexico) 
Adler, Jill (South Africa) 
Afantiti Lamprianou, Thekla (Cyprus) 
Aharoni, Dan (Israel) 
Ainley, Janet (United Kingdom) 
Alcock, Lara (USA) 
Alston, Alice (USA) 
Anthony, Glenda (New Zealand) 
Arnon, Ilana (Israel) 
Arzarello, Ferdinando (Italy) 
Askew, Mike (United Kingdom) 
Barwell, Richard (United Kingdom) 
Bebout, Harriett (USA) 
Bell, Alan (United Kingdom) 
Bills, Elizabeth (Liz) (United  
Boero, Paolo (Italy) 
Bolite Frant, Janete (Brazil) 
Booker, George (Australia) 
Borba, Marcelo (Brazil) 
Breen, Chris (South Africa) 
Brekke, Gard (Norway) 
Brodie, Karin (South Africa) 
Brown, Laurinda (United Kingdom) 
Brown, Roger (USA) 
Bulgar, Sylvia (USA) 
Cabral, Tánia (Brazil) 
Cannizzaro, Lucilla (Italy) 
Carrillo, José (Spain) 
Charalambous, Charalambos (USA) 
Chick, Helen (Australia) 
Chinnappan, Mohan (Australia) 
Christou, Constantinos (Cyprus) 
Clarkson, Philip (Australia) 
Coady, Carmel (Australia) 
Cockburn, Anne (United  
Cooper, Tom (Australia) 
Crowley, Lillie (USA) 
Da Rocha Falcão, Jorge-Tarcísio (Brazil) 
Dawson, A. J. (Sandy) (USA) 
De Villiers, Michael (South Africa) 
Denys, Bernadette (France) 
Dettori, Giuliana (Italy) 
Di Martino, Pietro (Italy) 
Doig, Brian (Australia) 
Doig, Shani (Australia) 
Doorman, Michiel (The Netherlands) 
Dörfler, Willibald (Austria) 
Dreyfus, Tommy (Israel) 
Drijvers, Paul (The Netherlands) 
Drouhard, Jean-Philippe (France) 
Ebert, Christine (USA) 
Edwards, Laurie (USA) 
Eisenberg, Theodore (Israel) 
English, Lyn (Australia) 
Estepa-Castro, António (Spain) 
Even, Ruhama (Israel) 
Ferrari, Pier Luigi (Italy) 
Forgasz, Helen (Australia) 
Francisco, John (USA) 
Frempong, George (Canada) 
Friedlander, Alex (Israel) 
Fuglestad, Anne Berit (Norway) 
Furinghetti, Fulvia (Italy) 
Gal, Hagar (Israel) 
García-Cruz, Juan Antonio (Spain) 
Gates, Peter (United Kingdom) 
Geeslin, William (USA) 
Gervasoni, Ann (Australia) 
Giménez Rodrígues, Joaquin (Spain) 
Glencross, Michael (South Africa) 
Gomez, Cristina (USA) 
Gómez, Pedro (Spain) 
Gómez-Chacon, Inés María (Spain) 
Goodchild, Simon (Norway) 
Gray, Eddie (United Kingdom) 
Grevholm, Barbro Elisabeth (Sweden) 
Groves, Susie (Australia) 
Gutierrez, Angel (Spain) 
Hadas, Nurit (Israel) 
Hannula, Markku (Finland) 
Hardy, Tansy (United Kingdom) 
Hart, Lynn (USA) 
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Hazzan, Orit (Israel) 
Healy, Lulu (Brazil) 
Hegedus, Stephen (USA) 
Heid, M. Kathleen (USA) 
Heinze, Aiso (Germany) 
Heirdsfield, Ann (Australia) 
Hershkowitz, Rina (Israel) 
Hillel, Joel (Canada) 
Hoek, Dirk (The Netherlands) 
Horne, Marj (Australia) 
Irwin, Kay (New Zealand) 
Jaworski, Barbara (Norway) 
Jones, Keith (United Kingdom) 
Jurdak, Murad (Lebanon) 
Kaino, Luckson (Botswana) 
Kaldrimidou, Maria (Greece) 
Kieran, Carolyn (Canada) 
Kirshner, David (USA) 
Knuth, Eric (USA) 
Koirala, Hari (USA) 
Kota, Saraswathi (Australia) 
Koyama, Masataka (Japan) 
Krainer, Konrad (Austria) 
Krussel, Libby (USA) 
Kutscher, Bilha (Israel) 
Kyriakides, Leonidas (Cyprus) 
Lamprianou, Iasonas (United Kingdom) 
Leder, Gilah (Australia) 
Leikin, Roza (Israel) 
Lemut, Enrica (Italy) 
Lerman, Stephen (United Kingdom) 
Lester, Frank (USA) 
Leu, Yuh-Chyn (Taiwan ROC) 
Leung, Allen (China) 
Leung, Shuk-Kwan Susan (Taiwan 
ROC) 
Liljedahl, Peter (Canada) 
Lim, Kien (USA) 
Lin, Fou-Lai (Taiwan ROC) 
Lin, Pi-Jen (Taiwan ROC) 
Lindén, Nora (Norway) 
Littler, Graham (United Kingdom) 
Lo, Jane-Jane (USA) 
Macgregor, Mollie (Australia) 
Magajna, Zlatan (Slovenia) 
Malara, Nicolina (Italy) 
Manouchehri, Azita (USA) 
Mariotti, Maria Alessandra (Italy) 
Markopoulos, Christos (Greece) 
Martínez-Cruz, Armando (USA) 
Masingila, Joanna (USA) 
Mcdonough, Andrea (Australia) 
Mcgehee, Jean (USA) 
Mcleod, Douglas (USA) 
Meissner, Hartwig (Germany) 
Mekhmandarov, Ibby (Israel) 
Merenluoto, Kaarina (Finland) 
Mesa, Vilma (USA) 
Mesquita, Ana Lobo de (France) 
Misailidou, Christina (United  
Mitchelmore, Michael (Australia) 
Miyakawa, Takeshi (Japan) 
Monaghan, John (United Kingdom) 
Morgado, Luísa Maria Almeida (Portugal) 
Moser Opitz, Elisabeth  
Mousley, Judith (Australia) 
Mulligan, Joanne (Australia) 
Murray, Hanlie (South Africa) 
Nardi, Elena (United Kingdom) 
Nickerson, Susan (USA) 
Nicol, Cynthia (Canada) 
Nieuwoudt, Hercules (South Africa) 
Nisbet, Steven (Australia) 
Norwood, Karen (USA) 
Novotná, Jarmila (Czech Republic) 
Nunokawa, Kazuhiko (Japan) 
O'Brien, Thomas (USA) 
Olive, John (USA) 
Olson, Judith (USA) 
Owens, Kay (Australia) 
Pearn, Catherine (Australia) 
Pehkonen, Erkki (Finland) 
Pehkonen, Leila (Finland) 
Peled, Irit (Israel) 
Pence, Barbara (USA) 
Perrin-Glorian, Marie-Jeanne (France) 
Perry, Bob (Australia) 
Pesci, Angela (Italy) 
Peter-Koop, Andrea (Germany) 
Philippou, George (Cyprus) 
Pierce, Robyn (Australia) 
Pimm, David (Canada) 
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Pinel, Adrian (United Kingdom) 
Pitta-Pantazi, Demetra (Cyprus) 
Potari, Despina (Greece) 
Pratt, Dave (United Kingdom) 
Presmeg, Norma (USA) 
Price, Alison (United Kingdom) 
Psycharis, Georgos (Greece) 
Radford, Luis (Canada) 
Rasmussen, Chris (USA) 
Reading, Chris (Australia) 
Reggiani, Maria (Italy) 
Reid, David (Canada) 
Reiss, Kristina (Germany) 
Reynolds, Anne (USA) 
Rhine, Steve (USA) 
Rivera, Ferdinand (USA) 
Robutti, Ornella (Italy) 
Rossi Becker, Joanne (USA) 
Rowland, Tim (United Kingdom) 
Runesson, Ulla (Sweden) 
Sackur, Catherine (France) 
Sacristan, Ana Isabel (Mexico) 
Sáenz-Ludlow, Adalira (USA) 
Safuanov, Ildar S. (Russian Federation) 
Sakonidis, Haralambos (Greece) 
Santos-Wagner, Vãnia Maria (Germany) 
Schlöglmann, Wolfgang (Austria) 
Schorr, Roberta (USA) 
Selden, Annie (USA) 
Sfard, Anna (Israel) 
Shigematsu, Keiichi (Japan) 
Shimizu, Yoshinori (Japan) 
Shin, Kyunghee (Republic of Korea) 
Shternberg, Beba (buzina) (Israel) 
Siemons, Johannes (United  
Simon, Martin (USA) 
Simpson, Adrian (United Kingdom) 
Slovin, Hannah (USA) 
Solares-Rojas, Armando (Mexico) 
Southwell, Beth (Australia) 
Sowder, Judith (USA) 
Spinillo, Alina Galvão (Brazil) 
Stacey, Kaye (Australia) 
Stehliková, Nada (Czech Republic) 
Stillman, Gloria (Australia) 
Stohl, Hollylynne (USA) 
Straesser, Rudolf (Germany) 
Sullivan, Peter (Australia) 
Sze, Tat Ming (China) 
Sztajn, Paola (USA) 
Tanner, Howard (United Kingdom) 
Teppo, Anne (USA) 
Thomas, Michael O.J. (Mike) (New 
Zealand) 
Tirosh, Dina (Israel) 
Torkildsen, Ole Einar (Norway) 
Törner, Günter (Germany) 
Triandafillidis, Triandafillos (Greece) 
Trigueros, Maria (Mexico) 
Tsai, Wen-Huan (Taiwan ROC) 
Tsamir, Pessia (Israel) 
Tzekaki, Marianna (Greece) 
Vale, Colleen (Australia) 
Vale, Isabel (Portugal) 
Valero, Paola (Denmark) 
van Dormolen, Joop (Israel) 
van Reeuwijk, Martin (The Netherlands) 
Verschaffel, Lieven (Belgium) 
Villarreal, Mónica Ester (Argentina) 
Vincent, Jill (Australia) 
Vlassis, Joëlle (Belgium) 
Vos, Pauline (The Netherlands) 
Wagner, David (Canada) 
Walshaw, Margaret (New Zealand) 
Walter, Janet G (USA) 
Watanabe, Tad (USA) 
Watson, Jane (Australia) 
Williams, Gaye (Australia) 
Williams, Julian (United Kingdom) 
Williams, Steven (USA) 
Wilson, Kirsty (United Kingdom) 
Winsløw, Carl (Denmark) 
Wong, Ngai-Ying (Hong Kong) 
Wood, Terry (USA) 
Wright, Robert (Australia) 
Yang, Kai-Lin (Taiwan ROC) 
Yates, Shirley (Australia) 
Yiannoutsou, Nikoleta (Greece) 
Zimmermann, Bernd (Germany) 
 
All of the single page Short Oral Presentations are available in the one document. 
Short Oral Communications  
Abdul Rahman, Roselainy & Mohammad Yusof, Yudariah & Mason, John H.  
Mathematical knowledge construction: Recognizing students'struggle  
Acuña, Claudia  
Figural interpretation of straight lines through identification, construction and description focussed on slope and y-intercept 
features  
Baharun, Sabariah & Mohammad Yusof, Yudariah & Ahmad, Tahir & Arshad, Khairil Annuar  
Thinking mathematically: Personal journey in the modeling of a clinical waste incineration process  
Bazzini, Luciana & Bertazzoli, Luisa & Morselli, Francesca  
The fruitful synergy of paper & pencil and Cabri géomètre: A case study  
Beckmann, Sybilla  
Development of a rationale in a US text and in Singapore's school mathematics texts  
Borba, Rute Elizabete de Souza Rosa  
How children solve division problems and deal with remainders  
Bower, Michelle L. W.  
Student mathematical talk: A case study in algebra and physics  
Breen, Chris  
Ethical considerations in a mathematics teacher education classroom  
Brown, Tony & Bradford, Krista  
Ceci n'est pas un "circle"  
Bruder, Regina & Komorek, Evelyn & Schmitz, Bernhard  
Development and evaluation of a concept for problem-solving and self-guided learning in maths lessons  
Calder, Nigel  
Mathematical problem-solving in a spreadsheet environment: In what ways might student discourse influence 
understanding?  
Caswell, Rosemaree & Nisbet, Steven  
The value of play in learning mathematics in the middle years of schooling  
Cedillo, Tenoch  
The potential of CAS to promote changes in teachers' conceptions and practices  
Chang, Yu-Liang & Wu, Su-Chiao  
Pre-service teachers' self-efficacy toward elementary mathematics and science  
Cretchley, Patricia  
Students and software: Tales of anxiety, songs of support  
Cunningham, Robert F. & van der Sandt, Suriza  
Composition and decomposition of 2-dimensional figures demonstrated by preservice teachers  
Davis, Sarah M.  
What's in a name? Anonymity of input in next-generation classroom networks  
Dindyal, Jaguthsing  
Students' use of different representations in problem solving at high school level  
Finnane, Maureen  
Automatised errors: A hazard for students with mathematical learning difficulties  
Gooya, Zahra & Karamian, Azar  
Teaching geometry in two secondary classrooms in Iran, using ethnomathematics approach  
Groves, Susie & Doig, Brian  
Teaching strategies to support young children's mathematical explanations  
Hansen, Alice & Pratt, Dave  
How do we provide tasks for children to explore the dynamic relationships between shapes?  
Hardy, Tansy  
Participation, performance and stage fright: Keys to confident learning and teaching in mathematics?  
Herbert, Sandra & Pierce, Robyn  
An emergent model for rate of change  
Holton, Derek & Linsell, Chris  
The role of activities in teaching early algebra  
Izsák, Andrew  
Coordinated analyses of teacher and student knowledge engaged during fraction instruction  
 
